Assessment of S-(1,2-dichlorovinyl)-L-cysteine induced toxic events in rabbit renal cortical slices. Biochemical and histological evaluation of uptake, covalent binding, and toxicity.
A renal cortical slice system was utilized to investigate the events leading to site-specific nephrotoxicity induced by S-(1,2-dichlorovinyl)-L-cysteine (DCVC). DCVC uptake into renal cortical slices was shown to be rapid (5-15 min) as well as time- and concentration-dependent. Of the total amount taken up at 1 h, 40% was subsequently covalently bound. These observations were confirmed by autoradiography, illustrating uptake and binding in the proximal tubule cells. Following these events, toxicity was evidenced by alterations in ATP content and O2 consumption between 4 and 8 h as well as leakage of the brush border enzymes (gamma glutamyl transpeptidase and alkaline phosphatase) as early as 4 h. Light microscopy provided a sequence of histopathological changes from an initial S3 lesion between 4 and 8 h to a lesion encompassing all proximal tubule segments (by 12 h). Electron microscopy demonstrated not only the specificity of DCVC toxicity (at 6 h) but also illustrated mitochondrial damage and loss of brush borders. A comparison of continuous versus short-term exposure to DCVC indicated that an irreversible sequence of events was initiated as early as 30 min. By utilizing an in vitro model which allows correlation of biochemical and histological changes, a sequence of events leading to DCVC induced toxicity was established.